Post-transfusion bacterial sepsis is infrequent. It is, however, associated with a high mortality due to septic shock. This reflects the release of endotoxin from gram negative bacteria. Lesser transfusion reactions are usua/!y under-reported. These are frequently caused by gram positive bacteria. Gram positive species such as staphylococci and other skin surface organisms may be cultured from platelets stored at room temperature. Typica//y, gram negative "psychrophy//ic" species which survive storage at 4°C are cultured from stored refrigerated blood implicated in transfusion reactions. These include Yersinia enterocolitica, Pseudomonas fluorescens etc. Bacterial contamination of the blood supply can occur via an endogenous or an exogenous source. Endogenous donor bacteraemia due to Y.enterocolitica may be asymptomatic or may fo/!ow an episode of gastroenteritis. Exogenous infections occur through some defect in the usual co/!ection practice. Transfusion-acquired syphilis is now extremely uncommon. In the third world, beside the need for effective screening for viral pathogens, infections with protozoa, in particular plasmodia, trypanosoma and leishmania remain a major obstacle to ensuring safe blood supplies. Prevention of transfusion reactions demands rigorous attention to details of co/!ection, storage, reissuing and infusion of blood products, as we/! as prompt treatment, testing and reporting of suspected reactions.
In recent years attention has focused on the likelihood of transmission of viral pathogens such as HIV, HTLV-I, hepatitis Band C via blood transfusion. By contrast, reactions following transfusion of bacterial pathogens are less well recognised. These may however be acutely life-threatening with a mortality of up to 25070. From 1975 to 1989, 14 fatal transfusion-related events were reported to the United States Food and Drug Authority (FDA). I When all blood products were considered (red blood cells, platelets and plasma) 24 fatal events were reported in a similar time period (1976-85).2 Although non-fatal events are more frequent, these often are under-reported, estimates of 1-7/1000 having been quoted. I Transfusion of contaminated blood may cause septic shock. This may in part be due to massive release of endotoxin from gram-negative bacteria. Nausea and vomiting, fevers, chills, tachycardia and hypotension can occur during or following transfusion.
Numerous bacteria have been incriminated in posttransfusion sepsis. Of 36 bacteria causing clinical sepsis after red cell transfusion, J the most frequently isolated bacteria were Yersinia enterocolitica (17) and Pseudomonas f1uorescens (10) . Other bacteria included other pseudomonads (3), enterobacter, fIavobacteria (2), Treponema pallidum (2) and Campylobacter jejuni. A similar group of organisms were seen following platelet and plasma transfusions, i.e. pseudomonas, serratia and enterobacter species. However grampositive bacteria, such as Streptococcus pyogenes, Staphylococcus aureus and Staphylococcus epidermidis, have also been not infrequently cultured in episodes of clinical sepsis after platelet transfusions, 2.1 (vide infra).
It is possible to divide transfusion reactions into those originating from an endogenous source (donor bacteraemia or parasitaemia) or an exogenous source (surface colonisation or contamination).
ENDOGENOUS BACTERIA (AND PROTOZOA)
Donor bacteraemia may occur in several settings. Bacteraemia may occur during chronic or lowgrade infections, usually unrecognised by the patient. Examples include osteomyelitis, endocarditis and specific diseases such as syphilis and brucellosis. A case report documents a donor with salmonella osteomyelitis who transmitted salmonella to seven Anaesthesia lJnd Intensive Care, Vol. 21, No. 1, Fehruary, /993 platelet recipients. 4 Subacute parasitic infections with plasmodia (malaria) and with trypanosoma (Chagas' disease) are frequent causes of blood transfusion transmission in the tropics and in South America.
Bacteraemia may follow recovery from an episode of bacterial gastroenteritis, particularly after infection with Yersinia enterocolitica and salmonella Sp.5,6 In a review of seven cases of yersinia transfusion reactions, four patients had preceding diarrhoea within four weeks of transfusion and one had concomitant diarrhoea. However, two patients gave no history of diarrhoeal symptoms. Asymptomatic bacteraemia was usual at the time of donation.
Transient bacteraemia may follow procedures such as dental work. The bacteraemia is usually of a very short duration, not exceeding 30 minutes, unless endocarditis ensues. In such instances the microorganisms comprise oral streptococci and anaerobes. These are generally of lesser virulence and are unlikely to survive refrigeration compared with gram-negative bacteria.
EXOGENOUS BACTERIA
In this instance bacteria enter blood through some defect in the usual collection practice. Most commonly contamination occurs through inadequate skin preparation. 1,3,7 Less frequently bacteria may colonise collection tubing as occurred in an outbreak of serratia infection. 8 Contamination may occur during storage. An episode of sepsis due to Pseudomonas cepacia followed port contamination after the thawing of platelets in a water bath. 9 A review of UK reports of exogenous posttransfusion sepsis documented 14 episodes between 1980-89. '0 Of these, ten were due to "environmental" pseudomonads (eight were Pseudomonas fluorescens) and eight of the ten patients died. Of the many organisms that may colonise skin surfaces, pseudomonas species, serratia, flavobacteria etc, are notable in that they can survive paltry disinfection or may actually be present in the disinfectant solution. These gram-negative isolates are associated with more severe transfusion reactions compared with gram-positive species such as coagulase-negative staphylococci and viridans streptococci.
The increase in notification of bacterial infections is paralleled by the increase in demand for platelet transfusion. Storage at room temperature enhances bacterial proliferation. In many cases bacteria are grown on culture without clinical disease: in these the bacteria are usually skin saprophytes such as pro-Pionibacterium acnes or corynebacterium species, often referred to as "diphtheroids". However any of Anaesthesia and Intensive Care, Vol, 21, No, I, February, 1993 a large number of both gram-positive and negative organisms have been isolated in episodes of sepsis.
Following refrigeration most gram-positive bacteria will not survive. Moreover these are often present in low number and are usually destroyed by host defences-complement, lysosyme and other opsonins. By contrast, gram-negative, psychrophilic (cold-loving) bacteria will survive refrigeration.
PSYCHROPHILIC BACTERIA
Bacteria can be divided into thermophiles growing at > 50°C, mesophiles, and psychrophiles capable of growth at < 5°C. The latter organisms prefer growth at room temperature but will survive refrigeration. At 5°C metabolism is significantly reduced and growth occurs at a slow linear rate. After prolonged storage, between one and three weeks, there is sufficient buildup of bacteria or endotoxin to cause a severe transfusion reaction. Alternately once blood is rewarmed these organisms will re-establish their usual logarithmic growth within two to four hours. I Metabolic enzymes with optimal activity at room temperature will be switched on. This highlights the need for proper storage and transportation of blood.
The psychrophile most commonly associated with transfusion reactions is Yersinia enterocolitica. Other species encountered include enterobacter, klebsiella species, pseudomonas species especially P. fluorescens and P. putida, and E. coli.
Yersinia enterocolitica
Yersinia belongs to the enterobacteriaceae and is a facultative anaerobe. It is usually a zoonotic organism and is transmitted to humans via the food chain, especially from contaminated pork as well as from water and milk. Yersinia lacks siderophores necessary to scavenge iron when bound to transferrin. As they require exogenous free iron, their growth and virulence is enhanced in the presence of iron overload states such as haemachromatosis, cirrhosis and following the use of desferrioxamine.
Gastroenteritis is the usual presentation of yersinia infection. When bacteraemia occurs, symptoms may range from endotoxic shock to an asymptomatic carrier state. Numerous examples of yersinia blood transfusion infection have been reported including several from Australia. 13,5,1016 Diarrhoea may precede blood donation by 8-30 days, however yersinia is rarely cultured from the donor's stool. A rise in yersinia antibodies can however be detected in the donor. In most reports transfused blood had been stored for more than three weeks prior to transfusion.
OTHER BACTERIA Treponema pallidum
Transfusion-acquired syphilis is now uncommon both due to donor screening and due to reduced disease prevalence. One should note a rise in syphilis in the United States more recently. Storage at 4°C will inactivate T. pa/lidum. J However transmission may occur following transfusion of fresh blood products.
PARASITES (PROTOZOA)
Plasmodia which parasitise red blood cells, and trypanosoma and leishmania which parasitise reticuloendothelial cells can all be transmitted by blood transfusion. These are important in tropical and subtropical areas of the world, and in perspective the scale of the problem of transmission of protozoa overshadows our concern with bacterial infection. Over three thousand cases of transfusional malaria occur yearly. However the true incidence is considerably higher.
Trypanosoma cruzi (Chagas' disease) is endemic in Central and South America. Twenty million people are believed to be infected, and at least twenty thousand cases of Chagas' disease are acquired through blood transfusion yearly. There is a 15-20070 infection rate following transfusion of blood from an infected but asymptomatic donor. Such donors are potentially infective for life. In Brazil, 0.4070 crystal violet, which is trypanosomocidal, is added to stored blood for transfusion. Several reports of transfusion-associated acute trypanosomiasis have now been reported from non-endemic areas (USA, Canada).1719 One in a thousand residents of Los Angeles are seropositive. Serology is available in special circumstances.
Leishmania donovani is a protozoan organism transmitted by sand flies. Leishmania species have been detected in blood from more than twenty US army personnel who served in the Middle East during Operation Desert Storm. 20 In response to this donations of blood have been recently deferred from this group until 1993.
PREVENTION OF TRANSFUSION REACTIONS
Blood donors should be questioned rather than asked to tick boxes. Specific details of recent medical procedures, dental work, febrile illnesses, tattooing etc. should be sought. Whether patients with recent abdominal pain and/or diarrhoea should be excluded from blood donation remains a vexed question. Patient description of recent symptoms is very likely to be influenced by the manner of questioning. A detailed patient assessment of recent gastrointestinal symptoms could lead to considerable wastage of blood products.
Collection of blood requires detailed attention to antisepsis. Patients with scarred phlebotomy sites may require exclusion.
Blood should be visually inspected prior to transfusion. The presence of haemolysis and the presence of any particulate matter may indicate contamination. Bacteriological screening of blood has been recommended by some. J However considering the low frequency of bacterial transfusion reactions this is likely to have a low yield, be expensive and lead to discarding of blood falsely culture-positive.
Blood that has been stored at room temperature for more than 30 minutes is recommended for rejection for re-use. This has recently been questioned. 1 It has been suggested that two hours may be more practicable and less wasteful, in view of the lag period before bacterial growth is re-established after warming to room temperatures. However the safety margin for error may be reduced by such eased restrictions which may lead to even longer periods during which blood is held at room temperature in operating theatres. 16 If these blood units are then returned and re-used they be more likely to be associated with transfusion reactions by virtue of storage for more than 21 days and prolonged periods of time at room temperature.
Storage of blood in ward refrigerators should not occur. These may have poor temperature regulation, may be used for other purposes and consequently be frequently opened and closed.
Prolonged infusions of blood for greater than four hours should be avoided.
Platelets are held at room temperature for up to seven days. Recently this period was reduced from seven to five days in the United States.
MANAGEMENT OF BACTERIAL TRANSFUSION REACTIONS
In the case of a suspected bacterial transfusion reaction, the specimen being transfused should be gram stained. Both donor and recipient bloods should be cultured, as should any related blood products. Any residual blood should be refrigerated promptly. Syphilis serology can be subsequently tested on donor blood.
Broad spectrum antibiotics should be started quickly. The choice of antibiotic may be determined by gram stain result. In its absence, broad spectrum gramnegative antibiotic cover should be provided. Antibiotics of choice would include anti-pseudomonal penicillins, timentin, piperacillin, or the third generation cephalosporins such as cefotaxime or ceftriaxone. Initially these should be combined with an aminoglycoside such as gentamicin, at least until the presence of a pseudomonas species infection is excluded. Anaesthesia and Intensive Care, Vol. 21, .No. I, February, 1993
